Reduction of GTP activation of adenylate cyclase system by its coupling to hormone receptor.
We have examined the characteristics of the adenylate cyclase system from control and butyrate-treated cells. Butyrate treatment results in both an increased number of catecholamine receptors and an induction of a response to the hormone, as reported previously (Tallman, J.F., Smith, C.C., and Henneberry, R.C. (1977) Proc. Natl. Acad. Sci. U.S.A. 74, 873-877); in addition, we found that the same treatment reduces the degree of activation of adenylate cyclase by GTP. We have demonstrated in two cell types that this decrease in GTP activation is inversely related to the degree of induction of the hormone response. Furthermore, in plasma membranes isolated from butyrate-treated cells, the hormone receptor is sensitive to GTP; i.e. GTP reduces the affinity of isoproterenol for the receptor. We propose that these changes reflect an interaction between the beta-adrenergic receptor and the nucleotide regulatory component and that this interaction represents, at least in part, the process of coupling. Several possible mechanisms which can account for the change in GTP activation are discussed in terms of our current understanding of the regulation of the adenylate cyclase system.